Introduction
Mesenchymal stem cells (MSCs) self-renew and can differentiate into many cell types including adipocytes. MicroRNAs (MiRNAs) are small non-coding RNAs that inhibit translation by binding to the 3'UTR of their target genes. The purpose of this study is to investigate the role of miRNAs in MSC adipogenesis.
Materials and Methods
MSCs were derived from 4 donors. A pure population of differentiating adipocytes was isolated using a 'Ceiling Culture' method. MiRNAs from differentiating cells and from undifferentiated MSCs were compared using Exiqon MiChip arrays. Expression levels were confirmed using miRNA-specifc reverse transcription PCR (RT-PCR). Selected miRNAs were overexpressed using a Lentiviral vectors. The effects of miRNA overexpression on MSC adipogenesis were determined using Oil Red O and Nile Red staining of the adipocytes as well as quantitative RT-PCR of adipogenesis-associated transcripts.
Results
GeneSpring analysis demonstrated that 11 miRNAs are significantly downregulated and 9 are significantly upregulated in MSCs from all 4 donors during differentiation to adipocytes. MiRNA-specific RT-PCR confirmed these expression changes. RT-PCR demonstrated that 2 of the miRNAs downregulated in late adipocytes were also downregulated within 24 hours of inducing MSC adipogenesis. In order to determine whether downregulation of these miRNAs was required for MSC adipogenesis they were overexpressed using lentiviral vectors. MSCs overexpressing either miRNA showed reduced adipogenesis. When both miRNAs were co-overexpressed a further reduction in adipogenesis was observed. (Fig 1) . As well as decreasing lipid accumulation, miRNA overexpression also altered the expression levels of adipogenesis-associated transcripts. MiRNA overexpression significantly reduced the increase in FABP4, PPARγ, CEBPα and G0S 2 normally observed during the first 72hr after adipogenic induction. Several bioinformatics algorithms have been used to identify potential mRNAs targeted by these miRNAs. Luciferase constructs containing the 3' UTR of potential targets have been created. These are being used to investigate a direct relationship between the miRNAs and their mRNA targets.
Discussion and Conclusions
Two miRNAs (downregulated in adipogenesis) inhibit MSC adipogenesis when overexpressed. The mRNA(s) targeted by these 2 miRNAs encode potentially important regulators of human adipogenesis. These may be of importance for studying human obesity and metabolic syndrome.
